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Abstract
Background: Strategic leadership is an important organizational capability and is essential for quality improvement
in hospital settings. Furthermore, the quality of leadership depends crucially on a common set of shared values and
mutual trust between hospital management board members. According to the concept of social capital, these are
essential requirements for successful cooperation and coordination within groups.
Objectives: We assume that social capital within hospital management boards is an important factor in the
development of effective organizational systems for overseeing health care quality. We hypothesized that the degree
of social capital within the hospital management board is associated with the effectiveness and maturity of the quality
management system in European hospitals.
Methods: We used a mixed-method approach to data collection and measurement in 188 hospitals in 7 European
countries. For this analysis, we used responses from hospital managers. To test our hypothesis, we conducted a
multilevel linear regression analysis of the association between social capital and the quality management system
score at the hospital level, controlling for hospital ownership, teaching status, number of beds, number of board
members, organizational culture, and country clustering.
Results: The average social capital score within a hospital management board was 3.3 (standard deviation: 0.5;
range: 1-4) and the average hospital score for the quality management index was 19.2 (standard deviation: 4.5;
range: 0-27). Higher social capital was associated with higher quality management system scores (regression
coefficient: 1.41; standard error: 0.64, p=0.029).
Conclusion: The results suggest that a higher degree of social capital exists in hospitals that exhibit higher maturity
in their quality management systems. Although uncontrolled confounding and reverse causation cannot be
completely ruled out, our new findings, along with the results of previous research, could have important implications
for the work of hospital managers and the design and evaluation of hospital quality management systems.
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Introduction
Improving the quality of health care has become a crucial
issue for hospitals in recent years. Hospitals in European
countries have enacted a wide range of quality improvement
strategies, such as incident reporting systems, evidence-based
guidelines, breakthrough projects, audits, and performance
indicators. Additionally, there is increasing external pressure on
hospitals to provide safe, high quality health care. Therefore,
the importance of establishing quality management systems
within health care organizations has grown and become an
important part of quality improvement in hospitals.
Within this study we defined quality management systems
“as a set of interacting activities, methods and procedures used
to monitor, control and improve the quality of care” [1]. The
degree of implementation of quality improvement strategies
depends on professionals’ compliance with policies and
procedures within hospital units or departments [2].
Additionally, strategies will be more effectively implemented
given specific objectives, a collective will, and hospital
management’s cooperation. Senior management’s actions are
particularly influential since they are directly responsible for
investing in quality improvement strategies and establishing
policies and procedures for the actual implementation [3].
Moreover, hospital managers set the direction of the
organization, define the priority of quality within the hospital,
and guide their hospitals towards successful quality
improvement efforts [4,5]. As such, high quality leadership can
be assumed to be an effective organizational capability, which
is essential for quality improvement in health care settings
[5-7]. This quality of leadership is reflected in shared values
and mutual trust – social capital – among the hospital
management board members.
The concept of social capital is increasingly used in health
services research and can loosely be defined as the quantity
and quality of relations among individuals, whether among
societies, communities, organizations or groups [8]. Bourdieu
defined individualistic social capital as “the aggregate of the
actual or potential resources which are linked to possession of
a durable network of more or less institutionalized relationships
of acquaintance and recognition” [9]. However, collective social
capital – as a feature of social systems – “inheres in the
structure of relations between persons and among persons. It
is lodged neither in individuals nor in physical implements of
production” [10]. Putnam has more recently defined social
capital as “features of social organization such as networks,
norms and social trust that facilitate coordination and
cooperation of mutual benefit” [11]. Putnam identifies two
specific types of social capital: bonding (internally focused)
social capital and bridging (or externally focused) social capital.
Bonding social capital facilitates the formation and cohesion of
members within a group. Putnam suggests that bonding social
capital contributes to group and organizational performance by
creating a cohesive environment, which facilitates the effective
and efficient attainment of group goals. According to the
concept of social capital, common shared values and mutual
trust are essential requirements for successful cooperation and
coordination within groups like the hospital management board
[12].
Organizations, in general, and hospitals, more specifically,
with greater social capital can be characterized as having
social relations between their members that are based on trust,
mutual understanding, common convictions, and shared values
[13]. Previous studies found a strong relationship between
social capital within hospitals and hospital performance [14-16].
Others have investigated the role of trusting relationships in
health care settings [17]. However, no previous work has
explored the relationship between bonding social capital in
senior management teams and the maturity of quality
management systems in hospitals. For this reason, and
considering the aforesaid, we expect that higher levels of social
capital within a hospital’s management board lead to better
implementation of quality improvement strategies. The purpose
of this paper is to determine how well the level of social capital
within the hospital management board predicts the maturity of
quality management systems in hospitals. We hypothesize that
social capital within the hospital board – as perceived by the
chief executive officer – is positively associated with the
implementation of the quality management systems in
European hospitals.
Materials and Methods
Conceptual framework
The purpose of this paper is to examine the relationship
between social capital within the hospital management board
(SCB) and the quality management system at the hospital level
(QMSIH). Based on previous research, we developed a
conceptual model to guide our analysis, which is graphically
displayed in Figure 1. To assess the effect of the exposure SCB
on the outcome QMSIH, we constructed a directed acyclic
graph (DAG) as described by Greenland et al. [18]. The
analyses described in this paper directly follow the structure of
this diagram and the rules it imparts as a DAG.
In accordance with the theoretical background, we presume
a positive relationship between SCB and QMSIH. In other
words, more social capital within the hospital management
board is associated with a better quality management system
score at the hospital level. Organizational culture (categorical)
and number of hospital management board members
(continuous), as well as the structural variables hospital
ownership (categorical), teaching status (categorical), and
number of beds (categorical), are considered as confounding
variables. We assume there is no unknown confounding of the
relationship between our confounder set and the exposure SCB
and the outcome variable QMSIH. This assumption allows us to
condition on the above mentioned confounders in our analysis,
without introducing any further bias after controlling for the
confounding factors.
Setting, study design and population
This study used data from the project “Deepening our
understanding of quality improvement in Europe (DUQuE)”
funded by the EU 7th Research Framework Program [19]. The
study setting, population, and design are detailed elsewhere
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[19]. To summarize, the main goal of the DUQuE project was to
study the effectiveness of quality improvement systems in
European hospitals [19]. Within the project we applied a multi-
method approach to data collection and measurements. We
approached 210 randomly selected hospitals in Czech
Republic, France, Germany, Poland, Portugal, Spain, and
Turkey for data collection. The sample was restricted to
hospitals with more than 120 beds that handle acute
myocardial infection, stroke, hip fracture, and delivery. Data
were collected at the hospital, departmental, professional, and
patient level. However, data analyzed for this paper consist
solely of questionnaire based hospital-level constructs. We
used responses from the hospital’s board of trustees, chief
executive officer, chief medical officer, highest ranking nurse,
and quality manager. Data were collected via web-based
questionnaires. The data collection period of the DUQuE-
project took place between May 2011 and February 2012.
Outcome: Quality Management System
The quality management system index (QMSIH) is a newly
developed multi-item and multi-dimensional instrument
measuring the degree of implementation of quality
management systems in hospitals. The development of items
within the questionnaire is based on the literature review [1]
and previous experiences in this research field [19,20]. Items
focus on the managerial aspects of quality management (e.g.
quality policies documents, quality monitoring, training of
professionals, and formal protocols). The QMSIH-index consists
of 46 items and nine scales. An overview of the items and
scales is provided in Table S1 in Supporting Information. The
items on QMSIH were incorporated into the questionnaires for
quality managers. Answers were given on 4-point Likert scales
ranging from ‘not available’ (1) to ‘fully implemented in (nearly)
all relevant inpatient units’ (4) or from ‘strongly disagree’ (1) to
‘strongly agree’ (4). For this study, we used the composite
score averaged over the 9 scales. In order to bring the lower
bound of the scale down to 0, we subtracted 9 from the total
score. Therefore the overall QMSIH-score ranges from 0 to 27
points. Psychometric analyses found satisfactory Cronbach’s
alpha (ranging from 0.72 to 0.82) for eight of the nine scales,
but a low Cronbach’s alpha (0.48) for the scale ‘analysing
feedback & patient experiences’. However, due to the
theoretical importance of this scale, it was kept in the index.
Results on construct validity testing showed the index being
related to recent measures of quality.
Exposure: Social Capital
The variable social capital (SCB) was designed to measure
two key features of social capital: 1) common values and 2)
perceived mutual trust in organizations [13]. The development
of the items was based on sociological principles and central
statements relating to social capital described by Coleman [10],
Putnam [11,12], and Fukuyama [21]. The variable consisted of
six items (see Table S2 in Supporting Information) and has
been used in several previous studies [6,14-16]. The reliability
of the social capital scale is high with a Cronbach’s alpha of
0.83 [13]. The SCB-items were incorporated into the chief
executive officer’s questionnaires to measure their perceptions
of social capital within the hospital (management) board.
Answers were given on a 4-point Likert scale ranging from
‘strongly disagree’ (1) to ‘strongly agree’ (4). For this study, we
Figure 1.  Directed acyclic graph (DAG) of the conceptual framework.  The DAG shows the presumed relationship between
SCB and QMSIH and the presumed confounding factors organizational culture and number of hospital management board members
as well as the hospital structure variables (hospital ownership, teaching status and number of beds).
doi: 10.1371/journal.pone.0085662.g001
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used the composite score averaged over the six items so that
the total score ranged from 1 to 4 points.
Covariates
Organizational Culture.  Although less evidence exists in
health care research than in other fields [20], we hypothesized
organizational culture to be associated with SCB and QMSIH,
thus potentially confounding the relationship between them. We
measured organizational culture using the Competing values
framework (CVF). The CVF was initially designed to evaluate
indicators of organizational effectiveness [22], and is frequently
used in different organizational contexts as a strategic tool
when developing supervision and management programs.
However, the CVF can also be used to identify the existing
culture in organizations, even in health care organizations, and
appears to have strong discriminative power [23]. The CVF is
reliable with at least three respondents, and was therefore
incorporated into the questionnaires of the four top-level
managers (the chair of the board of trustees, the chief
executive officer, the chief medical officer, and the highest
ranking nurse) to indicate organizational culture in each
hospital. The framework consists of five dimensions measuring
hospital characteristics, leadership, cohesion, emphasis, and
rewards. Each of the dimensions consists of four statements,
reflecting four different types of organizational culture (clan or
group culture; open or developmental culture; hierarchical
culture; rational or market culture) [23]. Organizations with a
dominant clan culture have a flexible organizational structure,
bonded by loyalty and tradition with an emphasis on morale,
trust and support for employees and the leader viewed as a
mentor. Quality strategies are orientated towards staff
empowerment, team building and openness. Organizations
with an open culture are similarly characterized by a flexible
organizational structure but the key values relate to risk -taking,
creativity, innovation and entrepreneurship. Quality strategies
are orientated towards developing creative and innovative
approaches to continuous quality improvement. In the case of a
market culture the organization is bonded by competition and
the leader is goal oriented. In the foreground are clear values
around being competitive and with an emphasis on winning.
Quality strategies are orientated towards improving productivity
and enhancing competitiveness. Within organizations with a
hierarchical culture the organization is structured so as to
support top down bureaucratic control. The focus of the
organization is on order, rules and uniformity with an emphasis
on predictability with the leader as administrator. Quality
strategies are orientated towards developing rules, guidelines
and process controls. For each dimension, the respondents
distributed a total of 100 points among these four statements
according to the level of similarity with their own hospital (0
points = not similar; 100 = points very similar). To determine
the hospital culture types for each hospital the average of three
respondents (the chief executive officer, the chief medical
officer, and the highest ranking nurse) was calculated. The
questionnaire of the chair of board of trustees was used only
when data from two of the three chosen respondents was
available. Within the analyses we used organizational culture
as a class variable which represented the dominant culture
type for each hospital based on the highest average hospital
score. The rational culture type was chosen as reference
category for the regression models.
Number of Hospital board members.  In accordance with
previous research in industrial sectors [24,25] we presumed the
number of hospital board members impact organizational
performance, and thus confound the relationship between SCB
and QMSIH. For example a higher number of board members
implicates greater collective knowledge [26,27] especially when
many different professions are represented, which is typical for
hospital boards. On the other hand, a bigger hospital board
size implies more coordination efforts (e.g. to make
appointments), less flexibility (especially in urgent situations),
and more difficulty in reaching consensus [24,25,28]. In order
to measure the number of hospital board members, the chief
executive officers were asked how many board members are
formally on their hospital (management) board. For this
analysis, the number of hospital board members was included
as a continuous variable.
Hospital characteristics.  In addition to the aforementioned
variables, hospital characteristics including ownership, teaching
status, and number of beds were measured with single items.
The type of ownership has been considered in similar previous
research [29,30], because private for-profit hospitals appear to
be more cost-effective, but have a lower quality of care than
public and non-for-profit hospitals [31]. Furthermore, we
considered the number of beds because larger hospitals have
different resources for implementing quality improvement
strategies than smaller hospitals. Moreover, we presumed that
teaching hospitals would approach patient safety in a different
way compared to non-teaching hospitals [7]. Information about
hospital ownership, teaching status and number of beds was
provided by the hospital coordinator. Regarding hospital
ownership, we distinguished between public (1) and non-public
(0) ownership. Hospital teaching status was categorized into
teaching (1) and non-teaching (0) hospitals. The number of
beds was used as a categorical variable, distinguishing
between less than 200 beds (1), 200 to 500 beds (2), 501 to
1000 beds (3), and more than 1000 beds (4). Since the data
were collected in seven countries, we used appropriate
statistical methods to account for clustering of hospitals within
countries.
Statistical Analyses
The dataset used in this analysis contains only hospitals with
complete records on all variables used (exposure,
confounders, and outcome), and was restricted to hospitals
with at least 2, but no more than 25 board members. We first
used descriptive statistics to describe the sample data used for
this analysis. For categorical variables we calculated
frequencies and percentages. For continuous variables, we
calculated the minimum, maximum, mean and standard
deviation. For the multivariable adjusted analysis aimed at our
core research objective, we ran two multilevel linear regression
models. Variables controlled for confounding were chosen
based upon our conceptual framework (Figure 1). In both
models, the sufficient set of confounders beyond the exposure
of interest and the outcome were controlled for in order to block
Social Capital and Quality Management Systems
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all backdoor pathways between the exposure and outcome,
and thus adjust for confounding [18]. For the first model, we fit
a multivariable linear mixed model with a random intercept by
country, and adjusted for fixed effects such as number of beds,
teaching status, and ownership at the hospital level. In the
second model, we further adjusted for number of hospital board
members and the dominant organizational culture type. For
both models we calculated estimates and regression
coefficients. Moreover, we calculated intra-class correlation
coefficients (ICC). The ICC is an indicator of the dependency of
observations within the countries [32]. A higher ICC indicates
that countries account for a higher portion of the total variance
in the outcome, or that within-country observations are more
homogenous or similar to each other than between-country
observations.
We conducted all analyses using SAS version 9.3 (SAS
Institute Inc. Cary, NC, USA).
Ethical approval
DUQuE fulfills all the requirements for research projects in
the 7th framework of EU DG. Ethical approval was obtained
also by the project coordinator at the Bioethics Committee of
the Health Department of the Government of Catalonia (Spain).
Each country complied with the confidentiality issues according
with national legislation or standards of practice available in
each country.
Results
Descriptive statistics
Overall, 188 out of 210 hospitals (response rate=89.5%)
participated in the DUQuE-study. The final dataset used for
these analyses contains only hospitals with complete records
on all variables (exposure, confounders, and outcome) used in
the multilevel linear regression model (N=138).
Characteristics of the hospitals used in this analysis are
presented in Table 1. Almost 82.6% (N=114) of the hospitals
were public hospitals, while 17.4% (N=24) were non-public
hospitals. The sample included 41.3% (N=57) teaching
hospitals and 58.7% (N=81) non-teaching hospitals. 10.1%
(N=14) of the hospitals had less than 200 beds, 44.2% (N=61)
had 200-500 beds, 30.4% (N=42) hospitals had 501-1000 beds
and 15.2% (N=21) hospitals had more than 1000 beds.
Descriptive statistics of the exposure, outcome and covariate
variables are presented in Table 2. The average number of
hospital management board members in our sample is 7.7
(SD=4.2). The most frequent dominant hospital culture type is
clan culture (33.3%), followed by rational culture (26.0%), open
culture (25.3%), and hierarchical culture (15.2%). The mean of
the exposure variable SCB is 3.3 (SD =0.5) measured on a
scale ranging from 1 to 4, which indicates a high perceived
social capital within the hospital management board. Moreover,
the average mean of the outcome variable QMSIH is 19.2 (SD
=4.5) on a scale ranging from 0 to 27, indicating high
implementation of quality management systems in at least one
inpatient unit.
Multilevel regression analyses
Results from our multilevel linear models are shown in Table
3. The estimate for SCB in the first model was 1.42 (standard
error=0.62, p=0.024). Thus, after adjusting for the hospital
characteristics ownership, teaching status, and number of
beds, SCB proved to have a positive association with QMSIH.
We found no associations for hospital characteristics. In the
second model, inclusion of the additional hypothesized
confounders marginally changed the results (estimate=1.41,
standard error=0.64, p=0.029). However, neither organizational
culture nor the number of hospital board members appeared to
be directly associated with QMSIH, conditional on SCB. Again,
we found no associations for hospital characteristics. The ICC
Table 1. Characteristics of hospitals used in analysis
(N=138).
Characteristic N %
Hospitals used in analysis 138 (100)
Czech Republic 25 (18.1)
France 19 (13.7)
Germany 9 (6.5)
Poland 20 (14.4)
Portugal 23 (16.6)
Spain 26 (18.8)
Turkey 16 (11.5)
Teaching Hospitals 57 (41.3)
Public Hospitals 114 (82.6)
Approximate number of beds in hospital   
<200 14 (10.1)
200-500 61 (44.2)
501-1000 42 (30.4)
>1000 21 (15.2)
doi: 10.1371/journal.pone.0085662.t001
Table 2. Descriptive statistics of exposure, outcome, and
covariates (N=138).
 Min Max Mean (SD)
Exposure Variable (Scale)     
Social Capital (1-4) 1.3 4.0 3.3 (0.5)
Outcome Variable (Scale)     
QMS-Index (0-27) 9.3 26.8 19.2 (4.5)
Covariates     
Number of Board Members (Continuous) 2.0 25.0 7.7 (4.2)
Organizational Culture, N (%)1     
Clan   46 (33.3)
Open   35 (25.3)
Hierarchy   21 (15.2)
Rational   36 (26.0)
1 These are the number of hospitals assigned to each organizational type (based
on dominant culture type). Of the hospitals used in this analysis, 4 are missing in
the organizational culture variable as there was a tie in the mean scores for the
culture types (i.e., no clear dominant type).
doi: 10.1371/journal.pone.0085662.t002
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for the first model was 0.191. It became 0.203 in the second
model, indicating that 20.3% of the total outcome variance was
due to between country variations.
Discussion
Main findings
The results of the multilevel linear regression analysis
indicated a strong correlation between the exposure SCB and
the outcome variable QMSIH. More social capital within the
hospital management board had a positive effect on the
maturity of quality management systems in hospitals. After
adjusting for number of hospital board members, organizational
culture types, and hospitals characteristics, a one-unit increase
in SCB was associated with a 1.41 unit increase in QMSIH. The
ICC in both models indicated a high variance between the
countries. Furthermore, our results suggested that hospital
characteristics, organizational culture and the number of
hospital board members were not associated with QMSIH when
controlling for SCB, though the DAG we used assumed that
these variables confounded the relationship between SCB and
QMSIH. Despite this latter finding we may not rule out the
possibility of a relationship between these variables and QMSIH
however, because such a relationship may be primarily
indirect, i.e., through the effect of SCB.
Table 3. Regression coefficient estimates (standard errors)
from random-intercept linear mixed models for the effect of
hospital-level social capital on quality management systems
index (QMSI).
 Model 1 (N=138)1 Model 2 (N=138)2
 b (SE) P-value b (SE) P-value
Social Capital 1.42 (0.62) 0.0235 1.41 (0.64) 0.0294
Number of Board Members -- -- -0.08 (0.12) 0.5214
Organizational Culture Type     
Clan -- -- -0.45 (1.04) 0.6671
Open -- -- 0.25 (1.13) 0.8248
Hierarchy -- -- 0.05 (1.28) 0.9683
Rational -- (ref)
Number of beds     
<200 1.48 (1.65) 0.3708 1.38 (1.72) 0.4242
200-500 -0.20 (1.19) 0.8679 -0.20 (1.26) 0.8728
501-1000 0.35 (1.24) 0.7748 0.38 (1.27) 0.7625
>1000 (ref) (ref)
Public hospital 0.17 (1.11) 0.8785 0.22 (1.13) 0.8496
Teaching hospital -0.65 (1.24) 0.6025 -0.47 (1.29) 0.7142
ICC 0.191 0.203
1 Multivariable linear mixed model adjusted for fixed effects at the hospital level
(number of beds, teaching status, and ownership).
2 Additionally adjusted for number of board members (continuous), and
organizational culture (classified).
doi: 10.1371/journal.pone.0085662.t003
Strengths and limitations
The results presented are based on a cross-national, multi-
method approach to data collection and measurements, which
allows for the analysis of factors influencing the implementation
of quality improvement strategies at the hospital level across
countries. Within this study, we used validated scales as much
as possible. Moreover, we used different questionnaires for the
independent variable social capital and for the dependent
variable quality management system, in order to decrease the
risk of common method bias [33].
However, the findings of our analysis are limited in some
respects. First, the cross-sectional design of this study does
not allow us to draw causal conclusions. In order to do so, we
will have to study the nature of this relationship further using
longitudinal studies. Second, this analysis is based on data
collection across seven countries. The final sample
composition and different acceptance rates in each country
could have compromised representativeness of the sample.
For instance, hospitals in some countries such as Germany
and France appear underrepresented in the final sample and
might cause selection bias. To account for clustering of
hospitals within the countries, we used random intercept by
country in our multivariable linear mixed model regression.
Moreover, we did not (and, per study agreement, were not
allowed to) compare countries in our analyses. Third, the items
on social capital and quality management system were only
included in the questionnaires of the chief executive officers
and the quality managers. The results must therefore be
interpreted considering that the data represent the chief
executive officer’s perceptions of social capital within the
hospital (management) board, and the quality manager’s
perceptions of the quality management system at the hospital
level. Therefore these findings cannot be generalized without
reservations. Nevertheless, the use of key informants, such as
members of the hospital management, is common in previous
studies because they are presumed to have a comprehensive
knowledge of their organizations [34]. Additionally, the results
of this study are based on relatively high response rates (about
90% of the expected in the professional questionnaires) in the
recruited hospitals. However, due to missing values in the set
of variables (namely, exposure, confounders, and outcome
variables) used in the multilevel linear regression model, our
results are restricted to 138 out of 188 hospitals. In relation to
this, the effect of sample size needs to be considered with
regard to the precision of our regression model. Since we used
random intercept by country in our multivariable linear mixed
models, the limited country-level sample size may also be a
possible explanation for our inability to detect a relationship
between the confounders (especially for organizational culture
and the number of hospital board members) and QMSIH, when
controlling for SCB. Finally, based on our conceptual model, we
considered all possible confounders and presumed no
unknown confounding of the relationship between our
confounder set and the exposure variable SCB and the
outcome variable QMSIH. However, uncontrolled confounding
and reverse causation cannot be completely ruled out and
should be considered when interpreting the results. In addition,
the presented analysis does not allow further conclusions on
Social Capital and Quality Management Systems
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the impact of hospital characteristics or organizational culture
types nor the number of hospital board members on the
exposure variable SCB.
Conclusion
The results suggest that social capital in hospital
(management) boards positively influences quality
management systems in European hospitals. For practical
application, the results indicate a potential advantage of
strengthening the existing social capital in hospital
management boards, perhaps by building trust through
personal development courses or further education on
teamwork within the hospital management board. However,
additional research is required to further examine the
relationship between social capital and quality management
systems. Moreover, future studies should investigate whether
there are specific hospital characteristics or other contextual
factors which influence social capital in order to determine
concrete areas for potential improvements to social capital and
quality management systems. Additional studies should be
conducted, particularly longitudinal studies that may reveal
causal relationships. Moreover, stratified, qualitative follow-up
studies might be necessary to analyze the influence of social
capital in hospital management, and in developing strategies
for an effective quality management system.
Supporting Information
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